Determination of growth and lysis kinetics in plant cell suspension cultures from the measurement of esterase release.
The death of Medicago sativa L. cells cultivated in a batch culture was investigated by measuring both the appearance of intact dead cells determined on the basis of the trypan blue (TB) dye exclusion, and the release of the cytoplasmic esterase activity into the culture medium upon cell death. Taking into account the strong instability of this released esterase activity, the total dead cell and lysed cell densities have been estimated. A mechanism for cell death and lysis is proposed and the specific rates of cell growth, death and lysis estimated. The specific rate of appearance of TB dead cells was low and essentially constant (0.25 day(-1)) during the first 8 days of the batch culture, and then increased above 1.5 day(-1) after 2 weeks of cultivation. Whereas no lysis occurred during the first seven days, this phenomenon occurred during the second period and accounted for about 20% of the total cell death by the end of the process. Thus, the viability determined by the trypan blue exclusion method appeared to be invalid after 7 days of culture. When lysis of viable cells is taken into consideration, the specific growth rate was significantly increased and growth was shown to continue for a further 8 days. Increased sensitivity of the cells to shear stresses and consequent cell lysis could be the result of a 35% increase in the cell size